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FACTORS FOR CONVERTING INCH-POUND UNITS TO INTERNATIONAL SYSTEM
OF UNITS (SI) METRIC CONVERSION FACTORS

The following factors may be used to convert inch-pound units to the Interna-

tional System of Units (SI).

Multiply inch-pound units By To obtain SI Units
Length
inch (in) 25.40 millimeter (mm)
foot (ft) 0.3048 meter (m)
mile (mi) 1.609 kilometer (km)
Area
square foot (ft2) 0.0929 square meter (m?2)
square mile (mi?2) 2.590 square kilometer (km ?)
Volume
cubie foot (ft?) 0.02832 cubic meter (m %)
cubic foot per second (ft*/s) 0.02832 cubic meter per second (m 3/s)
gallons per minute (gal/min) 0.00379 cubic meter per minute (m /min)
million gallons per day (Mgal/d) 0.0438 cubic meter per second (m3/s)
Mass
pound (1b) 0.4536 kilogram (kg)
Hydraulie Conductivity and Transmissivity
A, Hydraulic eonductivity (K)
Gallons per day per
Feet per day Meters per day square foot

1.0 0.305 7.48

3.28 1.0 24.5

0.134 0.041 1.0

Feet squared per day

1.0
10.76
0.134

B, Transmissivity (T)

Gallons per day

Meters squared per day per foot
0.0929 7.48
1.0 80.5
0.124 1.0

iv



EXPLORATION FOR AREAS SUITABLE FOR GROUND-WATER DEVELOPMENT,

CENTRAL CONNECTICUT VALLEY LOWLANDS, MASSACHUSETTS

By Bruce P. Hansen

ABSTRACT

Drillers' logs and geophysical borehole logs for a 25-square-mile section of the
Connecticut River valley lowlands area of Amherst, Hadley, and Sunderland, Massachu-
setts, indicate that the area is underlain primarily by fine-grained lacustrine deposits.
Nine test wells ranging in depth from 100 to 303 feet completely penetrate the unconsol-
idated walley fill. Geophysical logs indicate that the grain size of the lacustrine deposits
changes from clay to silt or fine sand with increasing depth.

At six sites, seismic-refraction surveys indicate depths to bedrock ranging from 138
to 476 feet below land surface. The results of a continuous seismic-reflection profile on
10.8 miles of the Connecticut River indicate that fine-grained lake deposits in some
areas, particularly from Hockanum Flat to just north of the Fort River, may be underlain
by coarse-grained deposits. The deposits are located from 50 to 250 feet below the river
surface, and range in thickness from 0 to 165 feet. Bedrock surface at a depth of 290 feet
below the river surface (190 feet below sea level) also were detected.

A basal sand and gravel aquifer underlies the study area, but the deposits have
limited and irregular areal extent. Large quantities of water capable of sustaining munic-
ipal supplies are withdrawn from some of these deposits. These aquifers may be contin-
uous with previously mapped surficial ice-contact sand and gravel deposits. Areas that
seem favorable for additional exploration for high-water-yielding sand and gravel deposits
are mainly in the southern part of the area, between the Connecticut River and the
Holyoke Range.

INTRODUCTION

In recent years, a number of communities in the central Connecticut River valley of
Massachusetts have experienced frequent water-supply shortages. Amherst, in particular,
has been plagued by persistent water-supply deficiencies, mainly the result of the rapid
expansion of the University of Massachusetts, which accounts for over 50 percent of the
Town's water consumption. The adjacent Towns of Hadley and Sunderland also have expe-
rienced intermittent water-supply deficiences.

Most of the municipal ground-water supplies in the central Connecticut River valley
lowlands area are derived from glacial sand and gravel deposits that underlie glacial silt
and clay deposits. Tighe and Bond (1973) reported that the basal sand and gravel deposits
correspond to the location of a preglacial river valley that traverses the area. Walker and
Caswell (1977) suggested that a basal layer of sand and gravel is present widely, but not
everywhere, in the lowlands area.



The U.S. Geological Survey, in cooperation with the Massachusetts Division of Water
Resources, began a detailed study of the unconsolidated deposits in part of the central
Connecticut Valley lowlands. The objective of the study was to determine if the buried
sand and gravel deposits are extensive, as suggested by preliminary data, and form a
large, high-water-yielding ground-water resource in the valley. This report presents the
results of that study.

Location

The study area is in the Connecticut River valley in central Massachusetts (fig. 1).
It includes parts of the Towns of Sunderland in Franklin County and Amherst and Hadley
in Hampshire County. The area covers about 25 mi? and is bordered on the north by the
prominent Mount Toby highland, on the east by the rolling hills of the central uplands of
Massachusetts, on the south by the Holyoke Range, and on the west by the Connecticut
River. The flat lowlands range in elevation from 100 to 180 feet above sea level.

Previous Investigations

Surficial deposits are shown on maps of the Mount Holyoke and Mount Toby quad-
rangles by Balk (1957) and Jahns (1951). Bedrock geology is shown on maps of the Mount
Holyoke and Mount Toby quadrangles by Balk (1957) and Willard (1951). Bedrock-surface
contours are shown on maps of the Mount Toby and Mount Holyoke quadrangles by
Londquist (1974, 1975) respectively. Walker and Caswell (1977) and Frimpter (1980)
described the general ground-water conditions in the Connecticut River lowlands of Mas-
sachusetts. Tighe and Bond, consulting engineers, reported on ground-water testing in the
Hockanum area of Hadley (1972) and discussed additional sources of supply for Amherst
(1973). Almer Huntley, Jr., and Associates, Inc. (1974) described general ground-water
conditions and results of ground-water testing in the Town of Hadley. Petersen and
Maevsky (1962) and E. H. Walker and W. W. Caswell, III (U.S. Geological Survey, personal
commun., 1977) provided well data.
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vided equipment and technical assistance and made a continuous seismic-reflection profile
on the Connecticut River. Hadley town selectmen, refused to grant permission for any
drilling or seismic work on town property, and successfully discouraged private landowners
from granting similar permission.

HYDROGEOLOGY

Geology

The bedrock underlying most of the area consists of sandstones, conglomerates,
shales, and some lava flows. These rocks formed during Triassic and Jurassic time in a
north-south-trending valley bounded on the east by a major fault. The lowland is the re-
sult of preglacial erosion which cut more deeply into the Triassic and Jurassic sedimen-
tary rock than the more resistant crystalline rocks of the bordering highlands and the
Holyoke Range.

During the glacial period, the ice that advanced over this area rounded hills and
deepened the bedrock valley in places. The ice deposited a discontinuous sheet of till, a
heterogeneous mixture of rock fragments, ranging in size from boulders to clay, over the
bedrock. As the glacial ice melted, streams of meltwater deposited sand and gravel along
channels in the ice (eskers and kames) and in channels between the ice and adjacent hills
(kame terraces).
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year since development began. The Hadley well 22 site has been developed to yield
2.8 Mgal/d from two public-supply wells. The drawdown data from a pump test at this
site indicate that the aquifer is hydraulically connected to the Fort River—a source of
induced recharge. In addition, ice-contact deposits just to the east serve as a recharge
area. The site shown as Hadley well 19 has been tested but not developed. Analysis of
available data from an aquifer test, and from test well drilling at this site, indicates that
the aquifer may yield from 2 to 4 Mgal/d. The test data also indicate that there is a good
hydraulic connection betweeen the aquifer at this site and the Connecticut River.

EXPLORATION METHODS AND RESULTS

Exploration to determine the areal extent of a basal sand and gravel aquifer was
conducted from June 1981 through July 1982. Nine 7-inch diameter test holes were drill-
ed using the mud rotary method. These test holes were geophysically logged and piezom-
eters were installed. Seismic refraction surveys were conducted at six sites. A seismie
reflection survey was run along 10.8 miles of the Connecticut River. The results of this
exploration work are described in detail below.

Test Drilling

The drilling program was designed to explore previously untested areas having large
thicknesses of unconsolidated material. Locations for drilling were selected based on
available bedrock contour maps and availability of owner permission. Most of the test
holes were located in the northern part of the area because of the unavailability of sites
in the southern part of Hadley. Nine test wells (numbers 27, 29, 30, and 31 in Hadley and
65, 66, 67, 69, and 70 in Sunderland) were drilled, and range in depth from 100 to
303 feet. The locations of the test wells are shown on plate 1, and information about each
well, including a lithologic log, is given in tables A-1 through A-3 in the Appendix. The
lithologic logs are based on observations of the cuttings contained in the drilling mud and
on split-spoon samples. In general, similar lithology was encountered, and is summarized
in table 1.

Table 1.—Summary of geologic logs from test holes

Range in
Material Description thickness
(feet)
Alluvial deposits: Layered fine sand to gravel; some silt. At
six locations, 2-10 feet of clay was encoun-
tered at the surface. 10-49
Lake deposits: Varved clay, silt, and very fine sand.
Clay and silt predominate in the upper
part of this sequence and grade to slightly
coarser silt and very fine sand with depth. 17-274
Till: Heterogeneous mixture of red clay, silt,
sand and gravel. 0-5




Two exceptions to the above generalized description are worth noting. In test well
Hadley W-27, a 50-foot layer of fine sand was found between 250 and 300 feet in depth.
Also, Hadley 31 has thin lenses of silt and clay lake deposits that interfinger with sand and
sand and gravel that may be outwash or thin alluvium deposited by streams entering the
glacial lake during the period when it was draining.

Geophysical Logging

Geophysical logs aid in identification of lithologic boundaries, lithologic character-
isties, and hydrologic properties. Geophysical logs are used as a supplement to the drill-
er's descriptive log. SP (spontaneous potential), resistance, and natural-gamma-ray logs
were made of each of the test holes drilled during the study.

SP is a measure of the voltage generated spontaneously by electrical-conduectivity
differences between drilling mud and formation water. SP is measured between an elec-
trode moved through the borehole and another electrode connected to the ground surface.
In unconsolidated material saturated with freshwater, the trace near the center of the log
corresponds to silt and clay. Shifts to the left (negative) relate to other generally more
permeable strata, such as sand or sand and gravel (fig. 2).

The resistance technique measures the resistance to flow of an electric current
through earth materials between two electrodes moved through the borehole. Saturated
clay formations have relatively low resistivity (trace to the left), and sand formations
have relatively high resistivity (trace to the right); see figure 2.

Natural gamma ray logging measures the radiation of gamma rays from naturally
oceuring radioactive elements in subsurface formations (mainly potassium-40 in the un-
consolidated materials deposited in Massachusetts). In most cases, clay contains more of
these elements than sand or sand and gravel. The log of unconsolidated formations indi-
cates clay-rich deposits at those depths where the gamma-ray intensity is high (trace
right) and sand- or gravel-rich deposits where the intensity is low (trace left); see figure 2.

The geophysical logs of the test wells (figs. 2 and 3), generally correlate with the
lithologiec logs, but, in many cases, provide more detail. For example, the lithologic log of
Sunderland W-67 (fig. 2) indicates the presence of fine sand and clay in layers from a
depth of 30 to 55 feet. The geophysical logs of this same interval are interpreted to show
that the clay is located at depths of 32 to 35 and 42 to 47 feet, the rest being fine sand.

A comparison of the geophysical logs of Hadley W-27 and the other test wells and
the material recovered by several split-spoon samples indicates that the lake deposits
penetrated in all but one of the other test wells may have more very fine or fine sand with
depth than is indicated by the material logs alone. Neither the lithologic nor geophysical
logs indicated any coarse-grained material at depth.

Seismie Surveys

Seismic refraction surveys were conducted at locations selected to locate and verify
the presence of the thickest unconsolidated deposits, to determine the geologic setting of
several test wells, and to provide velocity data to help interpret seismic reflection re-
cords. Surveys at six sites totaled 12,450 feet in length, and were interpreted by delay-
time and ray-tracing techniques described by Scott and others (1972). The locations of
the seismic lines are shown on plate 1, and the interpretive cross sections are shown in
figure 4. Depths to bedrock from land surface range from 138 to 476 feet.

A continuous seismic-reflection profile was made from a boat over 10.8 miles of the
Connecticut River from just south of Mount Warner to the Holyoke Range (plate 1).
About 5.3 miles of good record and 2.9 miles of poor, but usable, record was obtained.
Areas of poor or no data were due to either organic river-bottom deposits which blocked



energy transmission, insufficient sound-source energy necessary to penetrate the full
thickness of the unconsolidated deposits, or the masking of the shallow lithology on the
record by strong multiples of river-bottom reflections. An interpreted cross section along
the entire traverse of the reflection survey (fig. 5) shows an area of sand and gravel
deposits, or till with some stratification, underlying fine-grained deposits between
locations 23 and 32. The record and its interpretation for a portion of this area is shown
in figure 6. The presence of these coarse deposits has not been verified by drilling. As
shown on the cross section, the survey provided depth-to-bedrock information. A
bedrock-surface elevation of 190 feet below sea level was recorded near station 22 on the
traverse. Additional selected seismic reflection profiles are shown in figure 7.

FUTURE GROUND-WATER EXPLORATION

Plate 1 shows those areas where future ground-water exploration might discover
additional coarse-grained deposits that have the potential for significant ground-water
development. These areas have been delineated based on the location of present ground-
water development, surficial geology, bedrock topography, and interpretation of seismic
records. The best area for exploration lies just west and north of the Holyoke Range, be-
tween Hadley W-19 and W-22, where surficial sand and gravel is present on the east and
the seismic record along the river indicates coarse-grained material at depth. The area
east of Mount Warner, shown extending about 0.5 mile north and 1 mile south of Hadley
W-15 and W-16, is based on present (1984) development, the presence of surficial sand and
gravel, and the presence of a deep bedrock valley. The less favorable area, which extends
from Mount Warner south to Hadley W-22, north of the Holyoke Range, also is underlain
by a deep bedrock valley. The extent and potential of most of this area in the southern
part of Hadley has not been assessed in this study.

Some of the ground water in Hadley has not been developed because it contains
manganese, 0.35 mg/L (Tighe and Bond, 1972) and would have to be treated to meet drink-
ing water standards (U.S. Environmental Protection Agency, 1975; 1977). Manganese and
iron-bearing ground water has been developed in Massachusetts, but only where less ex-
pensive sources could not be found (Frimpter, 1973).

CONCLUSIONS
1. No areally extensive basal sand and gravel aquifer exists beneath the study area.

2. Limited, irregularly distributed, buried sand and gravel deposits capable of providing
large quantities of ground water are present and have been developed.

3. The developed aquifer areas in Hadley may have the potential to be developed for
additional ground-water withdrawals, but the water may have to be treated for iron.
Data indicate that 2 to 5.5 Mgal/d of additional ground water could be pumped from
the existing sites. Preliminary data show that additional areas in the southern part of
Hadley may be underlain by coarse-grained deposits that have the potential for high
capacity ground-water withdrawals. These areas may warrant further ground-water
exploration.
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DEPTH BELOW LAND SURFACE, IN FEET
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Clay, soft and
silty sand
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decreasing clay
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WELL HADLEY 27

Figure 3.--Geophysical logs of U.S. Geological Survey test wells
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Figure 3.--(continued)
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ALTITUDE, IN FEET

ALTITUDE, IN FEET

Hydrogeologic sections from seismic-refraction surveys conducted by the
U.S. Geological Survey in 1982. Locations of individual profiles are shown
in figure 2. Interpretation of field data based on a computer modeling
technique described by Scott and others (1972).

LINE 1
E w
150 Land Surface — 150
h 4

100 Water Table —" L 100

50 — 50

Sea | _{ Sea
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-200 - —-200
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| | 1 ‘ 5?0 FEET
VERTICAL EXAGGERATION X .5
s LINE 2 N
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-100- ,_,_—\/__//\_\——100
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Figure 4.--Seismic-refraction profiles

-17 -



'L X NOILYHIDOVYXI TVIILHIA

Uy T 1
1334 000t 0
002- 002-
3o0Jpag
001~ -001-
18A87 [ELX:)
vog HuQa payneds - mmw,_
001 — - 001
,— 2Iqe] J8jEm
A ——
= “—"aoejng pue]
00z » 3N L 002
M 3

S° X NOILVYIDOVX3I TVOILHIA

| T T T T 1
1334008 0
ose- ose-
00€- —00€-
052- -052-
002~ — —-002-
0G1-— 3001pog -0G1-
001 - — 001 -
05- - Hla paynens — 05—
19A87 [ELX:-a]
eeg [~ eag
0S5 - 0S
001 - olqe ) Jajem — 00l
oSt - *— aoeyng pue L o051

€ 3INN

1334 NI ‘3anLiLTY

1334 NI ‘3ANLILTY

Figure 4.--(continued)

-18 -



ALTITUDE, IN FEET

ALTITUDE, IN FEET

LINE 5

w E
2001 — 200
Land Surface -
150 —
Water Table —* 150
100 - 100
50 — - 50
Sea | Sea
Level Stratified Drift — Level
-50 - -50
-100 -~100
~150 4 —-150
200 Bedrock -=200
-250- —~-250
-300 -
? ) . . 5?0 FEET 300
VERTICAL EXAGGERATION X 1.8
£ LINE 6 W
150 Land Surface _ - 150
100~ Water Table — 100
50 — 50
Sea . Sea
Level ] Stratified Drift = Level
~50 — -50
-100+ —~-100
~150- —-150
~200- F-200
Bedrock
~250 --250
-300 300

500 FEET
L

VERTICAL EXAGGERATION X 1.8

Figure 4.--(continued)

-19-



D.

ALTITUDE, IN FEET

ALTITUDE, IN FEET

ALTITUDE, IN FEET

ALTITUDE, IN FEET

6 5 4 3 2
|
100 River surface l - 100
Fine—grained material Coarse—grained
50 material - So ° . L 5000 FEET
o 1500 METERS
0 N - o
N VERTICAL EXAGGERATION APPROXIMATELY X 20
—50 Bedrock r-50
-100 - “}-100
-150 -150
10 11 12 183 14 15 16 17 18 19
150 i 1 l F150
Ri urface l ’ ‘ ‘
100 ver sur 100
50 R\ S P \)? Y- — 50
'~
0 Bedrock -0
-50- & --50
N Bedrock
V
-100 -100
150 — 22 23 24 25 26 27 28 28 31 _1s0
L | T
100 River surface [ l 100
50 & — 50
- \e}//"\\\ STaran
04 Fine-grained material &/ S~ (‘:f/"\l"\@ NS Fine-grained material o
> A ~ % <2, ™
Sl 7 T e -
-50— - 2\ \--50
\ /! Soarse-
graine
-100— \\ Top Ofﬁlﬁ‘/ material =100
N \
-150— Bedrock \\_’, no data L -150
-200 \T\b\ —-200
Bedrock
-250 - -250
Section along east side of river
34
‘ /—River surface EXPLANATION
100+ — 100
_____ CONTACT BETWEEN COARSE AND FINE-GRAINED
50 - 50 UNCONSOLIDATED MATERIAL--Dashed where
data return was weak
0+ -0 -~ 7~ CONTACT BETWEEN UNCONSOLIDATED DEPOSITS
KAY AND BEDROCK--Dashed where data return was weak
-50 ~-50
Bedrock 22 STATION NUMBERS--See Plate 1
-100 -100

Section crossing river
SW to NE

Figure 5.--Cross-section along traverse of seismic-reflection survey

- 20 -



9[1404d UO198[}81-01WSI8G--"g 8INBI4

L3AI NI ‘GONVLSIA

LZ ‘'VIS 9z 'VIS
00S¥ 000% 00S€ 000 0062 0002 0091 0001 009 0
T T T T T Y T T T
- PR - ort
\\ i
H———— —— X00¥qad " -0zt
~ —— -
o S o _ —— 7 iTaAVHD aNv anvs [\ o001
TN— ~ = —— e SLISOdIA ASYVOD J = N
—_——— — “— =~ Y
-~ N~ ~~ LZZ TN s
N e e ~Sa \H\llr/// \\“. \II,II.I////
~ _ — - _ — ~_ - - — - S T TSN
- ///\| \\\\\\n\ ~J N> o= — RN
- SN N s L N2 T Jj-09
~= S R Nl R SN
= ~T\TTZ <" oy
— ‘puocdes 1ed jee} 000g sjenbe sjisodep - -1
. SLISOdId WOLLOYE AXVT
| PejepI[0SUAdUN pejeinjes puw IajBm JO £300[eA FLON QALVAITOSNOOND oz
JILVM
0
| . moﬂﬁ&bm mﬁn}.BF | , N \ L
NOILVLIYdYTLNI q4003y
49218
0’82
wigiamniaes e e s e ek
RS ke S ek e REREC ST > NN e AR OL'8T
gzt
§2'9
“m c
ayoo0dy OINSIIS

LTI NI
JOVAYNS YALVM MOTHL HLdAd

SANODISITTIN NI ANILTIAVYL 4TVH

-21 -~



SEISMIC RECORD

40,

Bl AR s nras ol
B i . b xi
LYY
e
DA e
. YA
)

i Ty
AR

v

SANODIASITTIN NI ‘AWILTAAVHIL 4TVH

RECORD INTERPRETATION

WATER SURFACE
Velocity of water and saturated
unconsolidated deposits equals

BEDROCK

.
M

NOTE
COARSE
DEPOSITS

]
3000

It
2500

2000

I
i —
/// -~
/—/ —~—
=
/,~_/\
7 —
2y ~
K
STA. 11—

UNCONSOLIDATED
LAKE BOTTOM DEPOSITS
-

_ ~
-

-~
/.

7/ ~

1
1500

1
1000

1
500

1
WATER
20’_,_,.—-———f
——
////
P
~7 _ -
=
///_
-~ -
~ —
—
7T~
/

8

o

2
140
160 -

LT3 NI
‘FOVIINS YILVM MO0T3E HLJEA

-929 -

180

DISTANCE, IN FEET

Figure 7.--Seismic-reflection profiles



0008

(penuiluoo)---;, ainbi4

1394 NI “IONVISIA

000L 0009 0009 000% 000¢ 0002 0001 0
| 1 T T T T T
| s —— _
¥Z 'VIS €% 'VIS \\ ~J %z vis 12 VIS
L N —
7 \
- - \ ~——~ o0y add |
- ~_ P -

puooee 1ad je8) 0009 srenbe sjrsodep

pejepr[osuOdUn pejeinjes puwv

1038M JO £310010A ALON

SLISOddd WOLLOY IANAV'I // -
aaLvaITOSsNOONN

\
~

NN

—

— dALVM N

ﬁmihﬁbm mﬁ,—??

{YUBq 10a1x moxy [
uorjoeryex eplg fi

T3 3 2

I 1
NOILV1ZYdYILNI a4003Yd

5 —
qgo0dy DINSId

00¢

092

002

0st
001

0g

LTI NI
‘AOVAYNS YALVM MO0TAd HIJAA

SANOJISITIIR NI
‘ANILTIAVIL dTVH

-923 -



(panulu09)---L 84nbi4

LATIA NI ‘AONVLSIA

\ puodes ied 3003 000g s[enbe sjrsodep
Pe38pI[OSUOJIUN PO}BINIBS PuUB I338M Jo A3I00[8A :HLON

.\)\fl\(l/‘ll\f/

YALVM

aye "ViLIS —*
adpoyad T

SLISOdAA WOLLOG TAVT N
aILVAITOSNOONN N

i | 1

1 1
NOILVILIYJYILNI qE00Td

091
ovt
021
001
08

LTI NI
‘@OVIENS YILVM MOTAd HLIAA

3

0z

gz°1e

ayoddy DINSIIS

SANODISITTIN NI ‘INILTIAVIL 4TVH

-24 -



SELECTED REFERENCES

Almer Huntley, Jr., and Associates, Inc., 1974, Comprehensive water study for the Town
of Hadley, Massachusetts, November 1974: 63 p.

Balk, Robert, 1957, Geology of the Mount Holyoke quadrangle Massachusetts: U.S. Geo-
logical Society of America Bulletin, v. 68, pp. 481-504.

Cederstrom, D. J., and Hodges A. L., Jdr., 1967, Ground-water favorability of the Con-
necticut River basin, New England states: U.S. Geological Survey Hydrologic
Investigations Atlas HA-249.

Frimpter M. H., 1973, Ground-water management, south shore coastal streams, Massa-
chusetts seetion 3.03: U.S. Geological Survey open-file report, 33 p.

1980, Ground-water availability in the north part of the Connecticut Valley Urban
Area, central New England: U.S. Geological Survey Miscellaneous Investigations
Series Map 1-1074-I, scale 1:125,000.

Jahns, R. H., 1951, Surficial geology of the Mount Toby quadrangle, Massachusetts:
U.S. Geological Survey Geologic Quadrangle Map GQ-9.

Londquist, C. J., 1974, Contour map of the bedrock surface, Mount Toby quadrangle,
Massachusetts: U.S. Geological Survey Miscellaneous Field Studies Map MF-621A,
scale 1:24,000.

1975, Contour map of the bedrock surface, Mount Holyoke quadrangle, Massachu-
setts: U.S. Geological Survey Miscellaneous Field Studies Map MF-640A, scale
1:24,000.

Londquist, 1976, Depth to bedrock, Mount Holyoke quadrangle, Massachusetts: U.S. Geo-
logical Survey Miscellaneous Field Studies Map MF-640B, scale: 1:24,000.

Mazzaferro, D. L., Handman, E. H., and Thomas, M. P., 1979, Water resources inventory
of Connecticut, part 8, Quinnipiac River basin: Connecticut Water Resources Bulle-
tin No. 27, 88 p.

Petersen, R. G., and Maevsky, Anthony, 1962, Western Massachusetts area: U.S. Geolog-
ical Survey open-file report, Massachusetts Basic-Data Report No. 6, 31 p., 1 pl.
Randall, A. D., Thomas, M. P., Thomas, C. E., Jr., and Baker, J. A., 1966 Water resources
inventory of Connecticut, part 1, Quinnebaug River basin: Connecticut Water

Resources Bulletin No. 8, 102 p.

Seott, J. H., Tibbetts, B. L., and Burdick, R. G., 1972, Computer analysis of seismic
refraction data: U.S. Bureau of Mines Report of Investigation RI 7595.

Tighe and Bond, consulting engineers, 1972, Report on ground water testing, Hockanum
area, Hadley, Mass., November 1972: 31 p.

1973, Report to town of Amherst on water consumption and additional sources of
water supply, May 1973: 85 p.

U.S. Environmental Protection Agency, 1975, Water programs, national interim primary
drinking water regulations: Federal Register, Wednesday, December 24, 1975, v. 40,
no. 248, part IV, p. 59566-59587.

1977, National secondary drinking water regulations: Federal Register, v. 42, no. 62,
Thursday, March 31, 1977, part 1, p. 17143-17147.

Walker, E. H., and Caswell, W. W., 1977, Map showing availability of ground water in
the Connecticut River lowlands, Massachusetts: U.S. Geological Survey Hydrologic
Investigations Atlas HA-563.

Willard, M. E., 1951, Bedrock geology of the Mount Toby quadrangle, Massachusetts: U.S.
Geological Survey Geologic Quadrangle Map GQ-8.

- 25 -



APPENDIX

- A-1-






Table A-1.—Description of selected wells and borings
(Note: Not all data about a specific well may be stored in U.S. Geological
Survey computer files, therefore, additional well information may be
on file in the Massachusetts Subdistrict Office, Boston, Mass.)

Local number: Letter prefix indicates—B, bridge boring; W, well or test well (the "W" is
omitted from plate 1 to conserve space); X, miscellaneous test boring.

Site ID: Last number is a sequential number for wells or borings in a 1-second grid.

Altitude of land surface: Altitudes are expressed in feet above National Geodetic Verti-
cal Datum of 1929.

Owner: FISH & WILD, U.S. Fish and Wildlife Service; MA DV FISH, Massachusetts Divi-
sion of Fisheries and Wildlife; and MDPW, Massachusetts Department of Public
Works.

Well depth: Depth of finished well, in feet below land surface.

Use of site: O, observation; T, test hole; U, unused; W, water withdrawal; Z, destroyed.

Water level: Levels are given in feet below land surface; "+" indicates water level above
land surface; F, flowing well; R, water level was reported to author; S, measure-
ment by steel tape.

Finish: G, gravel pack with sereen; O, open end; S, vertical screen; W, walled or shored;
X, open hole in aquifer (generally cased to aquifer).

Discharge: R, the value was reported to author.

Water use: C, commercial; H, domestic; P, public supply; Q, aquaculture; S, stock.

Lithology of principal aquifer: Adjective symbols are C, coarse; F, fine; LTL, little; M,
medium; SME, some; V, very. Lithology symbols are B, boulders; CL, clay; G and
GRVL, gravel; S and SAND, sand; SDGL, sand and gravel.

Type of log available: Logs available in table 4—C, caliper log; E, electric log; J, gamma
ray log. Logs available in table 2—D, driller's log; G, geologist's log.



Table A-1.--Description of selected wells and borings

DATE
ALTITUDE USE DATE WATER
LOCAL OF LAND OF com- WATER LEVEL
NUMBER SITE-ID  SURFACE OWNER SITE PLETED  CONTRACTOR LEVEL MEASURED
(FEET) (FEET)
AMHERST
AIB 1 422119072311601 152  MDPW T -- -- -- --
AIB 2  422420072322001 147 MDPW T -- -- 4.70 R 04/ /58
AIB 3  422451072321601 157 MDPW T -- -- 1.50 R 04/ /58
AIB 4  422505072321201 158 MDPW T -- - 3.80 R 04/ /58
AIB 5 422430072322101 153  MDPW T -- -- 8.25 R 04/ /58
AIB 6 422503072313901 172 MDPW T - - -- --
AIB 7  422232072304001 255 MDPW T -- MDPW 11.00 R 117 /35
AIB 10  422443071314901 166  MDPW T -- -- 4,10 R 02/ /41
AIW 6 422237072311501 320  PAPPAS, LOUIS W -- E.HARTLEY - --
AIW 7  422509072304301 300 RUXTON INC, D D W - R.E.CHAPMAN 5.00 R 05/26/65
AIWw 8  422528072301901 330 BALL, MYRON C W -- R.E.CHAPMAN 8.00 R 04/17/62
AIW 9  422537072304101 345  MANCHESTER, R L W -- R.E.CHAPMAN 9.00 R 03/ /44
AIW 10  422248072311001 285 ROWES, GARAGE z -- -- -- --
AIW 12 421928072304101 172  STANLEY, ALBERT W -- -- 15.00 R 01/ /51
AIW 13 421930072314301 250 HAMP, COLL. W -- R.E.CHAPMAN  10.00 R 08/ /68
AIW 14 421903072313001 245 EPSTEIN, SEYMOUR T - R.E.CHAPMAN  39.50 R 06/26/59
AIW 22 422432072315301 185  COMINGS, ROBERT W -- R.E.CHAPMAN -- --
AIW 23 422530072323501 160  AMHERST, TOWN T - R.E.CHAPMAN 5.40 R 02/ /72
AIW 24  422547072311001 270  AMHERST, TOWN T -- R.E.CHAPMAN -- .-
AW 27  422425072322201 148  AMHERST, TOWN T - R.E.CHAPMAN 6.40 R 12/ /71
AIW 45  422029072320101 137  AMHERST, TOWN T -- R.E.CHAPMAN -- --
AIW 46  422035072315601 140  AMHERST, TOWN T -- R.E.CHAPMAN 0.00 R 08/19/54
AIW 48  422035072314701 138  AMHERST, TOWN T -- R.E.CHAPMAN 0.00 R 08/19/54
AIW 50 422031072313501 135  AMHERST, TOWN T -- R.E.CHAPMAN 0.70+ R 08/19/54
AIW 51  422033072321201 138  AMHERST, TOWN T - R.E.CHAPMAN -- --
AIW 52  422045072321601 140  AMHERST, TOWN T -- R.E.CHAPMAN F 08/23/54
AIW 53  422031072312601 138  AMHERST, TOWN T -- R.E.CHAPMAN F 08/23/54
AIW 54  422038072313101 138  AMHERST, TOWN T -- R.E.CHAPMAN - -
AIW 55  422039072312401 145  AMHERST, TOWN T - R.E.CHAPMAN - --
AIW 56  422025072312701 145  AMHERST, TOWN T - R.E.CHAPMAN 9.00+ R 08/24/54
AIw 57  422021072313301 155  AMHERST, TOWN T - R.E.CHAPMAN 9.00+ R 05/16/57
AIW 58  422021072312901 145  AMHERST, TOWN T - R.E.CHAPMAN 0.60+ R 08/26/54
AIW 61  422533072322601 160  ZWINAKIS, J W - - -- --
AIW 66  422535072322801 160  SKIBISKI T -- F.G.SULLIVAN -- --
AIW 67  422534072323501 161  SKIBISKI T -- F.G.SULLIVAN 9.00 R 12/01/80
AIW 68  422518072323001 155  AMHERST, TOWN T -- R.E.CHAPMAN -~ --
AIW 69  422518072323101 155  AMHERST, TOWN T -- R.E.CHAPMAN 2.00+ R 02/ /54
AlW 70  422444072314101 178  AMHERST, TOWN T -- R.E.CHAPMAN -- --
AIW 71  422443072312901 182  AMHERST, TOWN T -- R.E.CHAPMAN -- --
AIW 72 422449072312901 195  AMHERST, TOWN T -- R.E.CHAPMAN - -
AIW 73 422453072322002 152  AMHERST, TOWN T -- R.E.CHAPMAN - --
AIW 74  422452072321201 158  AMHERST, TOWN T - R.E.CHAPMAN 4.33 R 03/12/54
AIW 75  422450072321801 157  AMHERST, TOWN T -- R.E.CHAPMAN -- -
AIW 76  422428072322201 148  AMHERST, TOWN T - R.E.CHAPMAN 4.50 R 12/28/71
AIW 77  422420072321701 149  AMHERST, TOWN T -~ R.E.CHAPMAN 0.00 R 09/06/72
AIW 78  422403072321501 145  AMHERST, TOWN T - R.E.CHAPMAN F -
AIW 79  422403072322001 148  AMHERST, TOWN T -- R.E.CHAPMAN F 03/ /73
AIW 80  422401072324801 151  AMHERST, TOWN T -- R.E.CHAPMAN -- -
AIW 81  422402072323301 154  AMHERST, TOWN T -- R.E.CHAPMAN 5.00 R 10/14/74
AIW 82  422404072320901 153  AMHERST, TOWN T -- R.E.CHAPMAN -~ -
AIW 83  422539072321501 165  AMHERST, TOWN T -- R.E.CHAPMAN 5.79 R 07/12/76
AIW 84  422406072315501 165  AMHERST, TOWN T - R.E.CHAPMAN 3.00 R 08/03/76
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Table A-1.--Description of selected wells and borings (Continued)

DEPTH LITHOLOGY TYPE

T0 DEPTH OF DEPTH  DEPTH OF LOG
LOCAL  DEPTH  WELL  FIRST FIN- DIS- WATER  TO PRINCIPAL T0 TO  AVAIL-
NUMBER DRILLED DEPTH OPENING ISH CHARGE USE  AQUIFER AQUIFER BEDROCK REFUSAL ABLE

(FEET) (FEET) (FEET) (GAL/MIN) (FEET) (FEET)  (FEET)
AMHERST

AIB 1 28.0 28.0 -- 0 -- -- - -- -- -- D
AIB 2 148.0 148.0 -- 0 -- -- -- -- -- 148 D
AIB 3 147.0 147.0 -- 0 -- -- -- -- -- 147 D
AIB 4 116.0 116.0 -- 0 -- -- -- -- -- 116 D
AIB 5 111.0 111.0 -- 0 -- -- -- -- -- 111 D
AIB 6 23.0 23.0 -- 0 -- -- -- -- -- 23 D
AIB 7  35.0  35.0 -- 0 -- -- - -- -- -- D
AIB 10  44.0  44.0 -- 0 -- -- 23 SDGL,SME B-44 -- -- D
AIW 6 470.0 470.0 9% X 28 R H -- - 9% -- --
AIW 7 725.0 725.0 90 X 12 R H -- -- 79 -- --
AIW 8 480.0 480.0 30 X 0.25 R H -- -- 16 -- --
AIN 9 164.0 164.0 33 X 5.0R H -- -- 28 -- --
AIW 10 33.0  33.0 -- -- . -- -- -- 33 -- --
AIW 12 325.0 325.0 67 X 53R H -- -- 56 -- --
AIW 13 615.0 615.0 45 X 1.0R H -- -- 38 -- --
AIW 14 190.0 190.0 70 -- JOR -- -- -- 58 -- D
AIW 22 215.0 215.0 19 X 1.8R H - -- 12 -- --
AIW 23 126.0 126.0 -- 75 R -- 0 SAND,M-C -- 126 D
AIW 24  15.0  15.0 -- -- -- -- -- -- 15 D
AIW 27 105.0  28.0 23 --  65R -- 0 SAND,M -- 105 D
AIW 45  79.0  79.0 -- s 22 R -- 60 SAND,M -- 79 D
AIW 46  42.0  42.0 32 S 75 R -- 30 GRVL -- 42 D
AIW 48 55.0  55.0 45 S 60 R -- 27 GRVL,M-C -- 55 D
AIN 50  70.0  70.0 40 S 60 R -- 40 GRVL,M-C -- -- D
AIN 51  63.0  63.0 53 S 50 R -- -- -- -- -- D
AIW 52 69.0  69.0 59 s 60 R -- 30 GRVL,C-40,M-C-69 -- -- D
AIW 53  82.0  82.0 -- 0 20 R,F  -- 50 GRVL -- -- D
AIN 54  95.0  95.0 -- 0 10 R -- -- -- -- -- D
AIW 55  90.0  90.0 -- 0 -- -- -- -- -- -- D
AIN 56 81.0 81.0 71 S 75 R -- -- -- -- 81 D
AIW 57  54.0  51.0 4 S 100 R -- -- -- 54 -- D
AIW 58  78.0  78.0 68 S 60 R -- 39 SAND -- 78 D
AIW 61  220.0 220.0 -- -- 8 H -- -- -- -- D
AIW 66 155.0 155.0 150 0 -- -- -- -- -- 155 D
AIW 67 168.0  41.0 36 S 60 R - 0 SDGL -- 168 D
AIN 68 161.0 161.0 -- 0 -- -- -- -- -- -- D
AINW 69 147.0 147.0 137 S 30 R -- - -- -- -- D
AIW 70 25.0  25.0 -- 0 -- -- -- -- -- -- D
AIW 71 21.0  21.0 -- 0 -- -- -- -- -- -- D
AIN 72 95.0  95.0 -- 0 -- -- -- -- -- -- D
AIW 73  136.0 136.0 -- 0 -- -- -- -- -- -- D
AIW 74  43.0  43.0 33 S 60 R -- 0 SAND,M 0-43 -- -- D
AIW 75 171.0 171.0 -- 0 -- -- 0 SDGL -- -- D
AIW 76  105.0  25.0 20 S 65 -- 0 SAND,M -- 105 D
AIW 77 163.0 163.0 146 S 0.25  -- -- -- -- 163 D
AIW 78 151.0 151.0 137 s 20R -- -- -- -- 151 D
AIW 79 109.0 104.0 98 S 3.0R  -- -- -- -- 109 D
AIW 80 114.0 114.0 -- 0 -- -- -- -- -- 114 D
AIW 81 147.0  25.0 20 S 60 R -- 0 SAND,F -- 147 D
AIW 82 114.0 114.0 -- 0 -- -- -- -- -- 114 D
AIW 83  75.3  75.3 -- 0 - -- -- -- -- -- D
AIW 84  79.0  79.0 -- 0 -- -- -- -- - -- D



Table A-1.--Description of selected wells and borings (Continued)

DATE
ALTITUDE USE DATE WATER
LOCAL OF LAND OF COM- WATER LEVEL
NUMBER SITE-ID  SURFACE OWNER SITE  PLETED  CONTRACTOR LEVEL  MEASURED
(FEET) (FEET)
DEERFIELD
DFB 3  422805071351101 114  MDPW T -- -- -- --
DFW 60  422850071343501 132  UNIVERSITY OF MASS. T -- D.L.MAHER 30.50 R 09/16/80
DFW 61  422853071343501 132  UNIVERSITY OF MASS. T -- D.L.MAHER 25.58 R 09/17/80
DFW 62  422848071344601 139  UNIVERSITY OF MASS. T -- D.L.MAHER 36.83 R 09/18/80
HADLEY
HAB 1  422029072330201 135 MDPW T -- - - --
HAB 2  422308072335501 143  MDPW T - MDPW 4.50 06/20/57
HAB 3  422314072322701 137  MDPW T -- MDPW 4.50 R 05/22/57
HAB 4  422224072323301 146  MDPW T -- - 6.50 R 05/22/57
HAB 5 422342072334301 137  MDPW T -- -- 4,50 R 06/20/57
HAB 6 422241072323101 136 MDPW T -- -- 3.00 R 05/22/57
HAW 1  421722072360901 145  KENDALL W -- BECKER F 12/01/50
HAW 2  421727072361101 130  MELLELO W -- -- -- --
HAW 4  422349072331201 145  SANA, JOSEPH W -- OWNER 3.00 01/ /38
HAW 5 422223072334801 320  KENTFIELD, DAIRY W -- R.E.CHAPMAN 44.00 R 04/11/50
HAW 6 422316072345301 143  HADLEY, TOWN W -- OWNER 18.00 06/25 /48
HAW 9 422005072364301 120  MASLAR, EVA W -- R.E.CHAPMAN -- --
HAW 10  422113072341801 150  RUSSELL, GEORGE W -- R.E.CHAPMAN  40.00 -
HAW 11  422219072325501 195 KOPEC  ALTER W -- R.E.CHAPMAN 48.00 R 07/ /48
HAW 12  422353072325001 152  ZALOT, FRANK W -- R.E.CHAPMAN 15.00 R 05/16/51
HAW 13  422257072344601 195  SCOTT, CLARENCE W -- R.E.CHAPMAN  8.00 R 02/ /47
HAW 14  422306072330501 144 KIELTC, JOHN G W - R.E.CHAPMAN  7.00 R 09/ /49
HAW 15  422234072335401 145  HADLEY, TOWN W -- R.E.CHAPMAN  7.34 R 03/10/54
HAW 16  422230072335201 147  HADLEY, TOWN W 09/24/63 R.E.CHAPMAN 27.50 RT 09/24/63
HAW 17  422151072324801 167  AMHERST, TOMWN T -- R.E.CHAPMAN  4.50 R 12/ /71
HAW 18  422025072322001 140  AMHERST, TOWN T -- R.E.CHAPMAN  8.00+ R 12/ /71
HAW 19  421718072362301 110  HADLEY, TOWN T -- R.E.CHAPMAN 11.00 R  09/08/72
HAW 22 421956072345001 115  HADLEY, TOWN T -- F.G.SULLIVAN 9.70 R 11/04/74
HAW 23  421958072345101 115  HADLEY, TOWN T -- F.G.SULLIVAN 8.10 R 09/27/74
HAW 24  421959072344601 115  HADLEY, TOWN T 10/07/7%8 F.G.SULLIVAN  -- --
HAW 26  421953072353801 108  HADLEY, TOWN T 09/25/74 F.G.SULLIVAN  -- --
HAW 28  422517072335402 131  CON.CIGAR T -- LAYNE -- --
HAW 29  422517072335401 131  CON.CIGAR T -- LAYNE -- --
HAW 29  422509072330001 159  SZALA, EDWARD T -- LAYNE - --
HAW 30  422337072331301 150  SWARTZ, JOHN T -- LAYNE -- --
HAW 31  422044072340901 130 BORAWSKI, ALEXANDER T -- LAYNE -- --
HAW 32  421721072361501 108  HADLEY, TOWN T 03/06/63 R.E.CHAPMAN  9.00 R 03/06/63
HAW 33  421724072361801 110 HADLEY, TOWN T -- R.E.CHAPMAN -- --
HAW 34  421720072361801 100  HADLEY, TOWN T 03/13/63 R.E.CHAPMAN  2.42 R 03/13/63
HAW 35 422301072321801 148  AMHERST, TOWN T -- R.E.CHAPMAN  2.10 R 04/19/72
HAW 36 422317072322501 139  AMHERST, TOMWN T -- R.E.CHAPMAN -- --
HAX 1 422338072321701 149  UNIVERSITY OF MASS. T -- -- 5.30 R 09/ /62
HAX 2  422307072322001 145 UNIVERSITY OF MASS. T -- - 4.0 R 09/ /62
LEVERETT
LSW 1 422722072313001 331  WEATHERBEE, R T W -- -- -- --
LSW 3 422643072315501 310  DUGUAY, WILLIAM W -- OWNER 2.00 S 06/ /48
LSW 6 422605072315201 310  KUZMESKI, WILLIAM W -- OWNER 18.00 06/ /48
LSW 9 422600072315301 310 BARTUSEWICH, A W -- OWNER 15.00 S 06/ /48
LSW 36  422746072310201 353  STARKWEATHER, W W - R.E.CHAPMAN F 09/ /66
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Table A-1.--Description of selected wells and borings (Continued)

DEPTH LITHOLOGY TYPE

TO DEPTH OF DEPTH DEPTH OF LOG
LOCAL DEPTH WELL FIRST FIN- DIS-  WATER T0 PRINCIPAL T0 TO AVAIL -
NUMBER DRILLED DEPTH OPENING ISH CHARGE USE  AQUIFER AQUIFER BEDROCK REFUSAL ABLE

(FEET) (FEET) (FEET) (GAL /MIN) (FEET) (FEET)  (FEET)
DEERFIELD
DFB 3 109.0 109.0 -- - - -- -- -~ -- -- D
DFW 60 131.0 131.0 -- 0 -- -- -- -- - 131 D
DFw 61 127.0 127.0 -~ 0 -- -- -- -- -- 127 D
DFw 62 119.0 119.0 -~ 0 -- -- - -~ -- 119 D
HADLEY
HAB 1 23.0 23.0 -- - -- - - -- - 23 D
HAB 2 129.0 129.0 -~ 0 -- -- -- -~ - 129 D
HAB 3 112,0 112.0 -~ -- -- -- 76 SAND,F;V LTL CL - 112 D
HAB 4 122.6 122.6 -~ 0 -- -- 107 SDGL,MS-118;S+G6-112 -- -- D
HAB 5 181.0 181.0 -- 0 - - 126  SAND,F -- 181 D
HAB 6 146.0 146.0 -~ 0 -- -- 121 SAND,M RED -- -- D
HAW 1 210.0 210.0 136 X -- H 126 -- 126 -~ -
HAW 2 96.0 96.0 -~ -- -- H 90 SDGL -- -- D
HAW 4 15.0 15.0 -~ W - H 0 - - -- -
HAW 5 190.0 190.0 186 X 50 S 0 sbat,190+ -- -- --
HAW 6 25.0 25.0 - 0 -- H -- - - - -
HAW 9 40.0 40.0 35 S 60 H 0 - -- -- --
HAW 10 175.0 175.0 - X 8.0 H 54 - 54 -- --
HAW 11  264.0 264.0 63 X 3.0 H 56 -- 56 -- --
HAW 12 305.0 305.0 150 X 16 H 140 -- 140 -- --
HAW 13 140.0 140.0 36 X 10 H 20 -- 20 - -
HAW 14 148.0 148.0 68 X 9.0 H 62 -- 62 -- --
HAW 15  228.0 226.0 203 S 550 P 65 SDGL,FS-200;CS&G-228 -- -- D
HAW 16 204.0 195.0 180 S 1080 0 P 135 -- 204 -- D
HAW 17  105.0 28.0 23 S 65 R -- 0 SAND,M - 105 D
HAW 18 65.0 65.0 -- S 65 R -- 42 SDGL,FS-MG -- 65 D
HAW 19 176.0 170.0 163 S 745 - 110 SDaL 176 -- D
HAW 22 116.0 116.0 101 S 752 -- 45 SD6L,-116 - -- D
HAW 23  106.0 106.0 101 S 5.0 -- 0 SAND,M-C;SME G -- 106 D
HAW 24  110.0 110.0 105 S 70 -- 0 SDGL,LTL SLT 45-55 -- 110 D
HAW 26 143.0 143.0 -~ 0 - -- -- -- - 143 D
HAW 28  303.0 64.0 61 G - -- - -- -- -- --
HAW 29  303.0 267.0 267 G -- -- -- - 302 -- D,E,J
HAW 29  200.5 23.0 20 G - - -- - 200 - D,E,Jd
HAW 30 139.0 33.0 30 G -- - - -- 139 -- D,E,d
HAW 31  100.0 23.0 20 G -- -- -- -- - -- D,E,J
HAW 32 133.0 133.0 127 S 15 -- 125 SbGL - 133 D
HAW 33 51.0 51.0 43 S -- -- 44 SDRL,M-CS&G - 51 D
HAW 34 152.0 150.0 132 S 40 R .- 120 SAND,M-F;SME G -- 152 D
HAW 35 121.0 121.0 116 S 0.25 - -- - -- 121 D
HAW 36 147.0 147.0 - 0 -- -- -- -- -- 147 D
HAX 1 111.0 111.0 -- -- - - - -- - 111 D
HAX 2 121.5 121.5 -- 0 -- -- -- -- -- 121 D
LEVERETT

LSw 1 150.0 150.0 -- -- -- H -- -- -- -- --
LSWw 3 8.0 8.0 -- -~ - H -- -- -- -- --
LSW 6 24.0 24.0 -- 0 -- H -- -- -- -- --
LSW 9 16.0 16.0 -- 0 - H -- - -- -- -
LSW 36 325.0 325.0 181 X 4.0 F H 54 -- 54 - --



Table A-1.--Description of selected wells and borings (Continued)

DATE
ALTITUDE USE DATE WATER
LOCAL OF LAND OF COM- WATER LEVEL
NUMBER SITE-ID  SURFACE OWNER SITE PLETED  CONTRACTOR LEVEL MEASURED
(FEET) (FEET)
SUNDERLAND
S6B 1  422602072324601 197  MDPW -- MDPW 3.50 R 12/ /55
S6B 2  422717072340501 152  MDPW -- - 3.50 R 12/ /55
S6B 3 422802072350401 97  MDPW -- MDPW - --
S6W 1  422555072324201 193 RICE, F W -~ R.E.CHAPMAN 2.00 R 09/ /46
S6W 10  422647072350801 130  PETRAITIS, VIC -- OWNER 18.00 04/06/50
S6W 13 422624072345001 132  WARNER, LOUIS -- F.A.CHAMPLIN  4.00+ R  04/06/50
S6W 16  422635072343101 132  KULESSA, A H -- -- 18.00 S 03/31/50
S6W 18  422628072342301 131  FENSICK, MICHAEL -- R.E.CHAPMAN F / /49
S6W 39  422622072330401 170 MA DV FISH 05/15/61  R.E.CHAPMAN 0.50+ R 08/01/61
S6W 40  422614072325401 180 MA DV FISH -- - 2.40+ S 08/05/57
S6W 41  422642072331301 220 BAGDON, LEON -- OWNER D 03/03/65
S6W 42  422639072331201 220  BAGDON, JOHN J -- OWNER 43.00 S 03/03/65
S6W 50  422731072335401 200  SUNDERLAND, TOWN -- R.E.CHAPMAN 2.00+ R 05/12/58
S6W 51  422655072333401 180  STAAB INC., R T -- R.E.CHAPMAN F  10/17/58
S6W 53  422816072340801 235  KOWALECK, ROBERT -- R.E.CHAPMAN  40.00 R 01/28/63
S6W 54  422630072320801 270 -- -- R.E.CHAPMAN -- -
S6W 55  422625072321401 255  AMHERST, TOWN -- R.E.CHAPMAN 31.00 R 05/09/55
S6W 56  422615072323101 230  AMHERST, TOWN -- R.E.CHAPMAN 20.00 R 05/10/55
S6W 57  422553072321401 200 MA DV FISH -- R.E.CHAPMAN F 05/12/55
S6W 58  422545072321501 170 MA DV FISH -- R.E.CHAPMAN F 05/13/55
S6W 59  422545072320101 220 MA DV FISH -- R.E.CHAPMAN F 05/16/55
S6W 60  422559072324901 185  AMHERST, TOWN -- R.E.CHAPMAN - --

S6W 61  422603072324501 210  AMHERST, TOWN
S6W 62  422607072324201 205  SUNDERLAND WATER DIST.

-- R.E.CHAPMAN 1.00 R 06/07/55
-- R.E.CHAPMAN  20.41 R 12/02/81

OEXEEE EA—TAA4—4 E—A-d—d- —AdA4-ddmd A-dA-—"AE EEAA-d A--d-4 EFEEC OEEEE ExX-— —i-—
]
]

S6W 63  422713072334401 195 CLIFFSIDE APTS AETNA - -
S6W 64  422717072334701 200 CLIFFSIDE APTS -- AETNA -- -
S6W 656  422539072341101 138 CON. CIGAR -- LAYNE - -~
S6W 66  422622072345401 130  HEPBURN, HOWARD -- LAYNE -- --
S6W 67  422559072332401 160  LAURENITIS, ROBERT -- . LAYNE -- -~
S6W 68  422559072332402 160  LAURENITIS, ROBERT -- LAYNE -- -
S6W 69  422740072343001 138  SUNDERLAND, TOWN -- LAYNE -- --
S6W 70  422710072350901 125  SUNDERLAND, TOWN -- LAYNE -- --
S6W 71  422710072350902 138  SUNDERLAND, TOWN -- LAYNE -- -
S6W 72 422917072335801 145 - -- D.L.MAHER -- -
S6W 73 422916072340301 142 -- -- D.L.MAHER - -
S6W 74  422555072321701 195 MA DV FISH -- F.G.SULLIVAN 12.20 R 01/19/81
S6W 75  422554072321301 195 MA DV FISH -- F.G.SULLIVAN 8.66 R 12/03/80
S6W 76  422551072320901 195 MA DV FISH -- F.G.SULLIVAN  8.17 R 12/09/80
S6W 77  422612072330901 159 MA DV FISH -- F.G.SULLIVAN 20.17+ R 12/15/80
S6W 78  422609072325601 173 MA DV FISH -- F.G.SULLIVAN  9.25+ R 12/30/80
S6W 79  422635072331401 172 IAK -- F.G.SULLIVAN 1.17 R 01/22/81
S6W 80  422627072332101 158 ZAK -- F.G.SULLIVAN - -~
S6W 81  422636072331801 165 ZAK -- F.G.SULLIVAN -- --
S6W 82  422636072332301 160 ZAK - F.G.SULLIVAN - -
S6W 83  422554072322101 180 FISH & WILD 07/ /73  R.E.CHAPMAN -- -~
S6W 84  422554072322102 180 FISH & WILD 07/ /73  R.E.CHAPMAN - --
S6W 85  422609072325401 180 MA DV FISH 05/ /57  R.E.CHAPMAN -- --
S6W 86  422622072324401 215  WARNER BRO -- -~ 20.62 R 12/02/81
S6W 87  422503072321201 235  WARNER BRO 12/03/81  F.G.SULLIVAN 34.80 12/03/81
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Table A-1.--Description of selected wells and borings (Continued)

DEPTH LITHOLOGY TYPE

T0 DEPTH OF DEPTH  DEPTH OF LOG
LOCAL  DEPTH  WELL  FIRST FIN- DIS- WATER  TO PRINCIPAL 10 T0  AVAIL-
NUMBER DRILLED DEPTH OPENING ISH CHARGE USE AQUIFER  AQUIFER BEDROCK REFUSAL ABLE

(FEET) (FEET) (FEET) (GAL /MIN) (FEET) (FEET)  (FEET)
SUNDERLAND

68 1 82.0 82.0 - 0 -- -- 0 SDGL,S+G-42 C-FS-82  -- -- D
S68 2 102.0 102.0 - 0 -- - - - -- - D
S68 3 150.0 150.0 - 0 - - e - -- - D
S6W 1 274.0  61.0 57 S 18 T - - I
S6W 10 25.0  25.0 - W -- T— -- - S
S6W 13 344.0 344.0 -~ X 100R Hoo - -- -- - D
S6W 16 25.0  25.0 - e - Hoo - -- - - e
S6W 18 475.0 475.0 280 X 3.0 RF H - -- 270 - -
S6W 39  90.0  72.5 63 G 5200 Q 20 SDGL - -- D
S6W 40 30.0  -- - s - - e -- - - -
S6Ww 41  40.0  40.0 0 W - - - - -- - .-
S6W 42 44.0  44.0 0 W - Ho - -- - -
S6W 50 97.0  97.0 82 G 4250 P 0 SDGL,CL35-40,65-70 - - D
S6W 51 250.0 250.0 174 X 30 Ho - - 168 - -
S6W 53  245.0 245.0 98 X 5.5 Ho -- - 15 - -
S6W 54 32.0  32.0 - 0o -- - -- - 32 D
S6W 55  47.0  47.0 -- 0 - - 0 SDGL - 47 D
S6W 56 50.0  50.0 40 S S50R - 0 GRVL,G,M&C -- 50 D
S6W 57 -- -- 65 0 60 -- 0 SDGL,+CL 10-35 -- - D
S6W 58 -- - 110 S  0.25R -- == -- - - D
S6W 59 130.0 130.0 - S 3R - - - -- -- D
S6W 60 195.0 195.0 - 0 -- - - -- -- - D
S6W 61 378.0  70.0 50 S 266R - - - 376 -- D
S6W 62 79.0  79.0 64 G 407 P 0 SDGL,-69 -- - -
S6W 63 240.0  240.0 - X 60R c  -- -- -- - e
S6W 64  280.0  280.0 -- X 60 c - -- -- - .-
S6W 65 206.0  24.0 21 G - — - - 206 --  D,E,J
S6W 66 243.0  23.0 20 G - - - -- 177 --  D,E,J
S6W 67 211.0 122.0 119 G - - - 211 -—-  D,E,J
S6W 68 211.0  27.0 24 G -- — - -- -- -
S6W 69 123.0  18.0 18 6 -- - - -- 123 --  D,E,Jd
S6W 70 220.0 124.0 124 R - - -- 120 --  D,E,J
S6W 71 220.0  21.0 18 6 -- - e - -- -
S6W 72 142.0 142.0 - X - - - -- -- 142 D
S6W 73 139.0 139.0 -- 0 -- - - - - 139 D
S6W 74 110.0  65.0 59 S 2500 - 0 SDGL,LTL CL - 10  0,J
S6W 75 103.0  65.0 60 S 60 - 0 SDGL,CL 82-87 - 57 D
S6W 76 57.0  41.0 36 S 60 -- 0 SDAL - -- D
S6W 77 160.0 110.0 100 S 20R  -- 55 SAND,SLTY;MS 97-112  -- 192 D
S6W 78 192.0  78.0 73 S 60R Q 30 SDGL,65-80;REST F-MS - -- D
S6W 79 155.0  75.0 70 S 50R  -- 6 SAND,SME G-155 - 175 D
S6W 80 175.0 175.0 -- 0o -- - 0 SbCL -- - D
S6W 81  165.0  90.0 85 S - -- 14 SAND,F;SLTY;TR CL-165 -- -- D
S6W 82 120.0 120.0 - 0 -- - - - -- -- D
S6W 83  58.5  58.5 39 S 1500 Q 0 SDGL,-58 - - -
S6W 84 50.0  50.0 30 - 230 Q 0 SDGL,-50 -- - -
S6W 85  70.0  70.0 50 S 19 R Q 0 SDGL,-70+ - — e
S6W 86  53.0  53.0 - - - - 0 SDGL,53+ - - -
S6W 87  50.0  50.0 a5 s - - 0 SDGL,-50+ - -- D
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Table A-2.--Logs of selected wells and borings

(Depths are given in feet below land surface.)

Depth Depth Depth

Amherst B-2. Amherst W-61 (Contmued) Deerfield B-3. (Middle of river)

Loam and sand...... [EPTPIINAN 0 - 6 . 197 - 209 Sand and gravel............. - 2
Sand and gravel medlum, 209 - 213 Clay, soft, blue........ - 65.5

10058, 0vanns 6 - 16 Gravel, water-bearing... 213 - 220 Sand, fine; little clay..... - 100.6
Clay, soft blue... 16 - 13 Sand, sharp, firm, red...... - 123.6
Sand, medium, red; very Amherst W-67. Sand, fine, hard, red;

]ittle graveloi.veeene.. .o 138 - 142 and, medium, red........... 0 - 10 little clay.oevininneennnn - 130.6
Sand and gravel, compact, Sand, medium, red; gravel... 10 - 42

Fedeiuenivennneeannnanens 142 - 148 Sand, medium, coarse, gray; Deerfield W-60.
Refusal. PN at 148 gravel.. . 42 - 58 Sand, fine, brown; silt..... 0 - 3

Clay, gray 58 - 98 Clay. grayeeeeeeans .. 30 - 90

Anherst B-4. Sand, silty, red. . 98 - 168 Sand, fine, reddlsh, silt. 90 - 121
Loam, sand and gravel....... 0 - 2 Refusaleeoeeviiieianannnnns at 168 Hardpan. .......... cerens o121 - 131
Sand, fine, little clay; Refusal..eeenrinninennnnnns at 131

ST Eernereeniiiinierains 2 - 8 Amherst W-68.
Sand and gravel, coarse, Sand and Clay.....oeeuenennn 0 - 90 Deerfield W-62.

loose, gray...... 8 - 13 Hardpan and clay. 90 - 110 and, fine, brown; clay..... 0 - 3
Clay, soft, blue... 13 - 108 Sand and clay.. 110 - 144 Clay, gray..eveeeeons o 35 - 90
Sand and gravel, coarse, Sand, fine..... 144 - 147 Sand, fme, redd1sh silt... 90 - 110

Gray.eencecenensns erenen . 108 - 115 Clay.coernns . 147 - 161 Hardpan ................. 110 - 119
Sand; grave], clay; Bedrock..ovevuieeenniennannn at 161 Refusalevevennnnas P . at 119

houlders compact, red.... 115 ﬁg 7
Refusal..... .......... ceenan at Amherst W-72. Had13§ B-1.

Gravel.. 0 - 6 Sand and gravel........ 0 - 5

Amherst B-5. Silt, brown. 3 - 30 Sand, fine, gray-brown,

Loam and dirty sand......... 0 - 8 Silt, gray 30 - 9 compact; some clay

Sand and gravel, coarse, and gravel.....oceeneennnn 5 - 23
100S€, 9ray.ceeeeieecnnnnn 8 - 12 Amherst W-74. Refusal.......... Ceresies at 23

Sand, medium, loose, gray lg - lgg Sand, medium....oavvineanen 0 -~ 43

Clay, soft, Iﬂue ........... 21 - Hadley B-2.

Sand, fine, gray; Amherst W-75. Loam and sand... 0 - 3.5
little Clayeieeinenannnnns 102 - 108 ravel. oo i iiiiirieiaiiiaens 0 - 10 Sand, fine, gray. 3. - 9

Sand; gravel and boulders, Sand, medium.... 10 - 20 Clay, soft, blue. 9 - 97
coarse, compact........... 108 111 Clay.eeennnneans 20 - 171 Sand, fine, red. .. 97 129

Refusal.cverneanninneinannen at 111 Refusal.....ovvenniiannnnns at 129

Amherst W-76.
Amherst B-6. Sand, medium, gray.......... 0 - 28 Hadley B-3.
Loam; sand; gravel and Clay, blue....... 28 - 105 Loam and sand.........ceounus 0 6
boulders .. 0 - 1.4 Refusal... at 105 Sand, medium, loose, gray... 6 - 8
Sand; gravel and boulders 1.4 - 11.2 Clay, soft, blue............ 8 - 76
Sand; gravel; mica; httle Amherst W-77. Sand, fine, red; very
c\ay; boulders, hard, blve 11.2 - 23 Sand, fine, gray.ce.e.oevens 0 - 14 Tittle €lay.eeeerennannnan 76 - 112
Refusal....ecvuviniiannnnns at 23 Ctay, blue, gumble.... 14 - 133 Refusal....... ereeeraae . at 112
Sand, fine, red; clay... 133 - 147
Amherst B-10. Sand, coarse, red; clay. 147 - 163 Hadley B8-4.
Sand, Toamy, SOft........... 0 - 1.7 Refusal.ceveenneinennn, at 163 [T 0 - 2
Sand; gravel and boulders, Clay..oiennnanns 2 - 12
hard, dirty....cooveinnnn. 1.7 - 8.5 Amherst W-79. Clay, blue, soft..... .12 - 31
Sand and clay, soft, dark... 8.5 - 22.7 Sand, fine to coarse, gray; Sand, fine, red; clay....... 31 - 107
Sand, coarse, yellow; SOME ClaY.evereennnnnnnans 0 - 7 Sand, medium, red;
little gravel..ovoiieinnns 2.7 - 28.5 Clay and silt.... . 7 - 83 gravel; clay 107 - 118
Sand, yellow; coarse Clay, gray with red......... 83 - 97 Boulders...... 118 - 122
gravel; boulders, hard.... 28.5 - 44 Sand, fine to coarse, .
reddish brown............. 93 - 104 Hadley B-6.

Amherst W-45. Same as above with [ N 0 - 3
Sand, fine, DrowN........... 0 - 10 red clay ball, drove Clay, medium, yellow. .. 3 - 6
Sand, coarse, gray. .. 10 - 3 harder...ooveianennaneenns 104 - 109 Clay, soft, blue............ 6 - 43
Clay.eesennnnnnns 13 - 60 RefuSaleeencanennaaanans at 109 Sand, fine, red; little
Sand, medium.. 60 - 79 clay.iiieeainiinnn P X - 121
Refusal..ovieiunnenininnnnn, at 79 Amherst W-80. Sand, medium, red 121 - 140

Sand, fine, brown........... 0 - 9 Sand; gravel; boulders,

Amherst W-48. Clay, blue..oouvveannnn. 96 - 112 coarse, COMPaCt........... 140 - 146
STTE, gray...... e, 0 - 4 Sand, coarse, red; clay. 112 - 113
Sand, coarse, gray. 4 - 14 Refusal..vevennonceansannns at 114 Hadley W-2.

Clayeereereninannes 14 - 27 Clay...... 0 - 90
Gravel, medium to coarse 27 - 55 Amherst W-81. Gravel 90 96
Refusal..oeiiienrnnnnnanones at 55 Sand, fine 0 - 28

Clay, blue.. 28 - 119 Hadley W-15.

Amherst W-52. Clay, red. 119 - 147 Gravel .  .oiiiiiiienennnn.. 0 - 5
Clayeecevooneenncans 0 - 20 Refusal.eeeeiineiannnennnnas at 147 Clay, gray.. 5 - 65
Sand and clay.. .2 - 30 Sand and silt. 65 - 120
Gravel, coarse.. 30 - 40 Amherst W-82. Sand and clay.. 12D - 190
Gravel, medium to coarse.... 40 69 Gravel, coarse and clay. 0 - 7 Sand, coarse; clay 190 - 200

Clay, blue....ooeuennnn. 7 - 105 Sand, coarse..... .. 200 - 205

Amherst W-54. Clay, red; red sand. 105 - 114 Gravel, COArSe......vvunanss 205 - 228

0 - 10 Refusal...ocovirineniinnnssn at 114
y .0 - 50 Hadley W-16.
Sand and clay...eeoevunnn 50 - 95 Amherst W-83. Gravel Filleeueveeuannenanns 0 - 3
Topsoil, sandy, dark.. 0 - 1 Clay, gray, soft... .. 3 - 80

Amherst W-57. Clay, gray...c.oeeeeen. 1 - 49 Sand, silty, red; clay. 80 - 115
CTay, brown.......covvuavnnn 0 - 25 Sand, fine, silty; clay. 49 - 5 Sand, fine, silty.... .. 115 - 135
Sand, very fine; fine Clay, gray..eeveeeeaenns 56 - 70 Clay; hardpan............... 135 - 140

gravel, silty....o.. .. e 25 - 30 Clay, red and gray. 70 - 7 Sand, fine gravel; some

Sand, fine..... . 30 - 35 Sand, fine to medium; hardpan......coeviineennnn 140 145

Sand and clay 35 - 80 hardpan...ooeeeeevesannnns 74 75.2 Sand, fine; gravel, dirty... 145 - 147

Clay...... 40 - 44 Sand; medium gravel....... . 187 - 150

Gravel, wate 44 - 51 Amherst W-84. Gravel, medium; fine

Hardpan......oeeevnnn. 51 - 54 Sand, fine; gray clay....... 0 - 5 sand, Water...c...oeveennas 150 - 160

Ledge..oveuinrinnnniineinnns at 54 Clay, gray....ceee.n . 5 - 65 Sand, fine to coarse... 160 - 180
Hardpan; gray clay 65 -7 Gravel, medium to coarse 180 - 195

Amherst W-61. Gravel; clay....... .. 195 - 204
[T 2 0 - 86 Deerfield B-3. (Hest river bank) Refusal.veeeevirineinnannnns at 204
Tin. 86 - 106 Sand, fine . 0 - 1.5
Sand, fine.. 106 - 133 Clay, soft, 1. - 50 Hadley W-17.

Sand, fine; si 133 - 137 Sand, fine; c]ay. 50 - 86.5 Sand, medium.......ovveennn. 0 - 28
Till; gravel streaks, silty. 137 - 153 Sand, fine, firm. . 86. - 99 Clay, blue.. .. 28 105
Till, sandy...oevununnnnnnns 153 - 197 Sand, hard, red..eeeninnens 99 - 109 Refusal....oooviniinennnnnn, at 105
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Table A-2.--Logs of selected wells and borings (Continued)

Depth Depth Depth

Hadley W-18. Hadley W-31. : Sunderland W-55.

Clay, hard..... PR 0 -2 §an£, silty, reddish; H Gravel, coarse . 0 - 47

Gravel, medium; c]ay 21 - 35 trace of clay........ . 0 - 5 : ReFUSAT. veerernreeerencnnnnn at 47

Clay, hard ......... 35 - 42 Sand and gravel, reddish.. 5 - 10 H

Sand, fine.. a2 - 49 Sand, silty, reddish; trace ¢ Sunderland W-56.

Gravel, medium.. 49 - 56 of clay progressively more : Gravel, coarse..... ereeneee 0 - 30

Sand, medium.... . 56 - 65 clay less sand....ovveeeo. 10 - 19 H Gravel, medium.. . 30 - 40

RefUSAl.erueenrinennnrnnnns at 65 Clay, silty; streaks of : Gravel, coarse 40 - 50
red, sandy clay. 19 - 23 H Refusal..eviierunenarneenns at 50

Hadley W-19. Sand, fine to medi H
Sand, GIrtYeeenieieennennane 0 - 10 flne gravel, sﬂty ........ 23 - 36 ¢ Sunderland W-58.

Sand, coarse .10 - 20 Clay, sandy, red..veeesences 36 - 46 H STTE, FINCerreevereeneannnns 0 - 10

Gravel, fine...... 20 - 30 Sand, fine, red; trace H Cla¥eeereeennn .. 10 - 60

Sand, coarse, dirty 30 - 40 46 - 54 Silt, fine, gray . 60 - 100

Gravel, fine...... 40 - 50 54 - 74 ClaY.eerenareinnaarannncanss 100 108

Clay, stiff 50 - 9 .. 74 - 78 Sand, fine, gray; some

Clay, silty 90 - 110 Hardpan, very hard gravel..veeieiinaineanaan 108 - 115

Gravel, fine; clay..... 110 - 120 streakS..oeiieriinaean, . 78 - 97

Gravel; medium to fine. 120 - 135 BRAroCK..vveieiniiiennnnns 97 - 100 Sunderland W-59.

Sand, f1ne, Silteaeeen. 135 - 163 Gravel. 0 - 10

Gravel, coarse.. 163 - 168 Hadley W-34. Clayeseeennnaann 10 - 45

Sand, fine.... 168 - 176 §an§, fine, silty, gray ..... 0 - 30 Sand, fine, brown 45 - 80

Ledge...vounnnnns at 176 Clay.eeenenennnn . 30 - 60 Silt and clay, brown. .. 80 - 130
Sand, s1lty, clay. 60 - 104 Refusal (no ledge).......... at 130

Hadley W-22. Sand, fine, gray.. . 104 - 120
Clay, Sandy...oevnuenanenenn 0 - 4 Sand, fine to medium........ 120 - 127 Sunderland W
Sand, medium 4 - 15 Sand, medium to coarse; opsoil... 0 - 2
Sand, coarse.. ds - 24 some gravel near bottom... 127 - 152 Gravel, coarse 2 - 15
Gravel, medium.. 24 - 34 RefUSaleerrinevinenneeneanns at 152 Clay, yellow.. 15 - 25
Clay and stones...... 34 - 38 Sand and clay. 25 - 30
Grave); traces of clay. 38 - 45 Hadley W-35. Clay.veveeenns 30 - 35
Sand, COArse......cvee. 45 - 50 Clay, hard, brown........... 0 - 22 Sand, brown...... 35 - 55
Gravel, medium 50 - 56 Clay, gumbo, blue.. 22 - 90 Sand, coarse, brown 55 - 65
Sand, COArSe...e.vseecnns 56 - 65 Sitt, fine, red; clay 90 - 114 Sand, very fine........ 65 - 70
Gravel, medium to coarse. 65 - 104 Sand, medium, red.. 114 - 121 Sand and clay, very fine 70 - 155
Sand, coarse 104 - 110 Refusaleseeiniieeinionaannans at 121 Sand and clay, gray.. 155 - 290
Gravel, fine 110 - 116 Clay, red-brown.....oeeuuuns 290 - 345

Hadley X-1 Gravel, red; red clay;

Hadley W-26. LoaM. . vt verrneennnenannnes 4] - 1 hardpan.....oovvionneanans 345 - 376
Gravel, coarse; clay........ 0 - 10 Sand, fine.. 1 - 3 Red ledge......covvenenennns 376 - 378
Sand, fine; clay..... .10 - 20 Clay, stiff. . 3 - 9
Clay.vevenrinennns 20 - 115 Clay, SOft.iieiviiiiunennnnns 9 - 108 Sunderland W-65.

Sand, silty; clay. 115 - 140 Sand, fine, some gravel, Topsoil 0 - 0.5

Hardpan.. 140 - 143 very compact.. .. 108 - 111 Clay, silty, Y, 9 5 - 7

Refusal...... [ N at 143 Refusal...... PP PP PPN at 111 Sand, fine, silty, gray ..... 7 - 13
Sand, fine to medium; gravel 13 - 30

Hadley W-27. Hadley X-2. Clay, silty, brown.......... 30 - 31
OPSOTTeeevevnnenrannennenne 0 - 0. Loam; fine sand............. 0 - 3 Clay, gray.coveeeeroveieenns 31 - 60
Clay, gra .................. 5 - 2 Clay, stiff 3 - 8 Clay, soft, gray; streaks
Sand and gravel; streaks Clay, soft.. 8 - 118 60 - 134

of gray clay.......... 2 - 10 Sand, fine; some grave] Clay, sandy, silty 134 - 150
Sand and gravel, medium very compact. ............. 118 - 121.5 Clay, red and gray; some

to fine, brown............ 10 - 16 Refusal.......ovuuenne eveeee at 121.5 silty streakS....oeeveannn 150 - 160
Sand and gravel, fine to Clay, red; streaks of

CORPSBarrsreanneasonannone 16 - 25 Sunderland B-2. sandy €lay....eeeiieennnnn 160 - 206
Sand and gravel reddish Sand, Toamy........ceveeen- . 0 - 4 Refusal for wing bit........ at 206

DrOWN . e vt ineeaeeanennsn 25 - 28 Sand and gravel, edwm,
Clay, silty, sandy, gray.... 28 - 38 loose.. . 4 - 15 Sunderland W-66.
Clay, gray; streaks of Sand, fine, oose 15 - 50 OPSOTTesevronnsecsnonrnanen 0 - 3

gray, silty sand.......... 38 - 178 Sand, fine; little Clay, silty..c.vvvnvnnnns 3 - 1n
Clay, gray with red clay; gravel Firme.oevieeeennns 50 - 65 Sand and gravel, medium

some gray, silty sand..... 178 - 210 Clay, soft, blue............ 65 - 95 £0 COArse....cvneiinnnanns 11 - 21
Clay, red and gray; some Sand, medium, gray Sand, fine to medium,

sand and silt; little little clay...covveenannn 95 - 102 silty gray.. 21 - 40

gravel...cieseiioeenninens 210 - 220 Clay.eeenennen 40 - 110
Clay, very soft, more red; Sunder)and B-3. Clay, silty......... 110 - 140

silty sand.......eeenunens 220 - 250 Sand and gravel......veens.. 0 - 1 Clay, sﬂty, soft, gray 140 - 150
Same but changing to more Clay, soft, blue.. . 1 - 72.5 Clay, red. P 1] - 172

3 T 250 - 270 Clay; fine sand.. 72. - 106 Hardpan...ovviveennennnnnnas 172 - 177
Sand, silty, red; trace Sand, fine, red... 106 - 120 Sand and gravel, hard,

of clay..veweass 270 - 303 Sand, red, sharp, flrm. 120 - 144 red probably bedrock...... 177 -~ 243
Refusal for w1ng b at 303 Sand, sharp; little fine

gravel....oiiiieiiinnonnns 144 150 Sunderland W-67.
Hadley W-29. Clay, hard, gray; streaks
Sand gravel, fine to Sunderland W-39. of brown sand............. 0 - 3
medium; fine gravel....... ] - 10 Sand, Clayey....eovevernnnns 0 - 20 Sand, fine brown-gray....... 3 - 7
Sand, fine to medium; Sand, brown..... .20 - 40 Sand and gravel, fine to
fine gravel 10 - 2 Sand, very fine... 40 - 45 medium, gray......coevene.. 7 - 20
Sand, fine, gray; trace of Gravel, medium.. a5 - 53 Sand and gravel, fine to
Clayeinienernannncinnennsn 20 - 30 Sand, fine, dirty.. 53 - 58 medium; streaks of brown,
Clay, gray; streaks of Sand, medium, water- silty sand. ceeeess 20 - 30
silty clay, hard packed... 30 - 170 bearing......vveeiueinanan 58 - 64 Clay, sandy, gray, “streaks
Clay, gray, trace of red; Gravel, water-bearing....... 64 66 of gray clay....ocevennnns 30 - 40
changing to more red Sand, medium to coarse, Clay, gray.... .. 40 - 110
1SS Gray...ovreeenoraoins 170 - 198 water-bearing........ 66 - 72.5 Clay, gray; clay, silty,
Sand, silty, red; some Sand, fine, silty; clay.. 72. - 9 sandy, red and gray....... 110 - 137
fine gravel and clay...... 198 - 200 Same as above but finer,
Refusal for wing bit........ at 200 Sunderland W-50. More red...coeeceeennennns 137 - 187
Sand and gravel.....oeeenens 0 - 35 Clay, silty, sandy, red..... 187 - 211
Hadley W-30. Clay and hardpan.. . 35 - 4 Refusal for wing bit--
TOPSO T erenneneennannennnsn 0 - 2 Sand and gravel. 40 - 65 bedrock?. . iveviniianiinnn. at 211
Sand, brown; some fine Clay and sand. 65 - 70
Gravel..e.iiiiiiiiiainnann 2 20 Sand and gravel. 70 - 97 Sunderland W-69.
Sand, medium to coarse; ay, silty, gray........... 0 - 3
fine gravel..covuiieuenans 20 - 39 Sunderland W-54. Hard..ooovavianan, . 3 - 3.25
Same; trace of clay......... 39 - a9 Grave)l, COArse.i..eevenneans 0 - 10 Clay, silty, red. . 3.25 - 6
Clay, gray; streaks of silt. 49 - 135 Gravel, medjum.. 10 - 27 Clay, silty, brwn .......... 6 - 9
Clay, redeeieeeecrsnnnannaes 135 - 139 Hardpan....... 27 - 3 Sand, fine to medium,
Refusal for wing bit........ at 139 Refusal.. at 32 gray-brown; gravel....... 9 - 26
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Table A-2.--Logs of selected wells and borings (Continued)

Depth Depth Depth
Sunder land W-69 (Continued). Sunderland W-74. Sunderland W-78 (Continued).
Clay, gray, hard and soft and, medium-coarse; gravel. 0 - 17 Sand, fine to medium 80 - 115
streakS...ooeienen creean .. 26 - 86 Sand, medium; gravel........ 17 - 3 Sand, medium..... 115 123
Clay, silty, gray, Sand, medium......... 32 - 45 Sand, silty; clay. .o123 - 128
changing to red........... 86 - 120 Sand, medium-coarse.. a5 - 55 Sand, silty, red............ 128 - 192
Hardpan, red........ . . 120 - 123 Sand, medium; gravel. 55 - 65 Refusal.seeuvoun P at 192
Refusal for wing bit- Sand, medium; clay... 65 -
bedrock?...ireceennnenaes at 123 Sand, fine; gravel... 72 - 92 Sunderland W-80.
Sand, medium; gravel; and, fine; gravel... 0 - 10
Sunderland W-70, trace of Clay....coeevvnans 92 - 110 Sand, fine............. 10 - 18
TOpSOTTeeerereennnns ISP PTY 0 - 2 Refusal.veeveiarervans PR at 110 Sand, fine; clay, gray...... 18 - 43
Clay, hard, gray............ 2 - 7 Sand, fine; trace of clay... 43 - 75
Sand and gravel, fine Sunderland W-77. Sand, silty, gray; trace
to coarse, reddish and, medium; gravel........ 0 - 25 Of Cla¥eeievroriannans vees 75 - 100
brown, some boulders...... 7 - 22 Clay, red.c.vievannnn .. 25 - 55 Sand, fine, gray; trace
Clay, gray.cceevsvecesnsoas. 22 - 102 Sand, silty, red. 55 - 75 of clay.eevsenrnnnnns veee. 100 - 130
Clay, red and gray; Sand, fine, red.... 75 - 83 Sand, silty; trace
streaks of silty Sand, silty, red. 83 - 9 of clay........ 130 - 160
sand with clay............ 102 - 162 Sand, medium, red 97 - 112 Sand, silty; cla 160 - 175
Same as above with Sand, silty, red............ 112 - 160 REfUSAT.eriietnrennerarannes at 175
streaks of hard clay...... 162 - 220
Refusal for wing bit-- Sunderland W-78. Sunderland W-81.
bedrock?.v.virviieainiens at 220 Peat. . . e 0 - 8 and, silty 0 - 10
Sand, medium; coarse gravel. 8 - 18 Clayeivenn.. 10 - 14
Sunderland W-72. Sand, medium; gravel........ 18 - 24 Sand, fine 14 - 25
Sand, fine to medium; Clay; fine sand...... 24 - 30 Sand, fine; trace of clay... 25 - 80
gravel. . oieiiivieeinienans 0 - 28 Sand, medium..... 30 - 39 Sand, fine to medium, gray.. 80 - 9
Clay, gray; silt.....ooeeuns 28 - 142 Sand, fine 39 - 50 Sand, silty, gray; traces
Refusal....eonnn. veren at 142 Sand, medium 50 - 65 of clay...ooueninnnn. . 90 - 130
Sand, medium; gravel. 65 - 80 Sand, silty, gray; clay 130 - 165

Table A-3.--Particle-size distribution of lithologic samples from various depths in selected wells

Local Sample Sampling Percent of lithologic sample, by dry weight, passing through listed sieve
no, depth method (Top number is sieve size; bottom number is size of sieve opening, in millimeters)
(;:?Zw 0.62" 0.31" 5 10 18 35 60 120 230
1sd) 16 8 ) 2 1 0.5 0.25 0.125 0.0625 0.031 0.016 0.004
HADLEY
HAW 27 280 Split spoon - - -- 100 100 100 99 88 47 - -- -
SUNDERLAND
S6W 65 120 Split spoon - -- 100 100 99 98 96 93 84 - -- -
S6W 65 200 Split spoon -- -- -- - 100 100 99 98 77 -- -- -
S6W 66 20 Split spoon 100 99 99 97 92 77 19 6 4 -- -- --
SEW 67 130 Split spoon - -- -- -- 100 100 100 98 86 67 51 32
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